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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve the cooling efficiency of 
a power module while 

relaxing thermal stress due to the difference in the 
coefficient of linear 
expansion of a component. 

SOLUTION: A storage case 2 0 is made of resin, and an 
insulation substrate 16 is 

made of ceramic. Although the coefficient of linear 
expansion differs greatly 

between both of them, the generation of the thermal stress 
between both of them 

can be prevented by supporting an insulation substrate 16 
inside the storage 

case 2 0 floatingly. Heat being generated by a power 
element 2 is allowed to 

escape to water flowing inside a channel 16a via a 
soldering layer 5, an 

aluminum conductor 4, a low melt -point aluminum layer 5, 
and the insulation 

substrate 16, thus efficiently performing cooling. 



COPYRIGHT: (C) 2001, JPO 



07/12/2002, EAST Version: 1.03.0002 



(i9)B*Hi*fiFff (jp) <i2) ^ ^ 1^ ^ ^ (A) iiDmmmkmmn 

#182001-168563 
(P2001-168563A) 
QGV^a ¥j£13¥6^22B (2001.6.22) 



F I f-73-r(^) 
HO 5K 7/20 D 5E3 2 2 



<5i)inta' mmn 

H0 5K 7/20 



7 OL (± 6 S) 





4ie¥ll-3474S3 


(JDamA 000003207 










i|£dtll¥l2fl7H(1999.12.7) 








(72)%l»# JS« 


















(74}f^aA 100068618 












Fr^'-ZxC^^) 5E322 AAD5 ABOl AB04 



(57) [S*«>1 

[ISM] mmmmmSimm\.^zx^m5:h(^m 




1 

S ^ ^ ^mt -t Sf8*« 1 3&><b 4 <7)v ^-rtd)> 1 ^HIBii 

mm^iKb. mi^m^mb. msMM^m 

b. :iti(:>^m.i-m±^^bii^. -^riBitcffi^ftft 
(i>tit X 0 tcffia^til. b trmLbt^m^ 1 *»^> 

[0001] 
[0002] 

i¥btxm\>^hzbimtL\<\ mi^m^m^-th 
-165659 ^{^mFizm^^tLfz^mmi>. 

[ 0 0 0 3 ] 113 1{4. ^a!5Rc7)>'^°'7-t V 1 c^fil 



(2) ^200 1-1 68563 

2 

m^LX\.^^. ^N"'7-«^^2{4, i«^fflR3±{c^(t 

7{cElS$itTV^I., ^^iz. WmLliii^Oxmai 
iYlXTfUiy-X9izmH'^(>tiX\^i>. ^IX. T 

TV^S, ^rti, J!d»«70^ffl«t»llg^-:^llKSi?n 
Xh*). ^i^iZ:ii/^-lZtmift>tlX\^h. H+^f^lB 

10 T^N°V-*^^2lC«^$ilTV^S<. 
[0004] 

[||BJi*«M^L±di:-t^ilSl t^^T. tSJl^VNV 

^mmLx\.^i>mAii. ms.x'h^f^'7~m'^2b. m 
mil. Tfi^^y-xsmifi^^^-yx^^^mmmco 
sv^tcio. m-t^mm^z^-rmja^t:. 
3**e*)t-^tt±i6i. i izx ^xwmthfzibxh^ . 

2 *»^> S ^-X 9 1 X'(7M(^^m(^ 

[0005] ^m^^ils^m^zm:^x^^tvf::h(DX' 
$>*). ^<r>sffjb-r^b^^ii. m^(M^(Dwmm<^ 

[0006] 

cr>y^^<r)m^Hzmh^-^V-=t'J:pL-Mi. mfi^ 
-Xb. Wmir~XHz. A(]^i:^U^'7~m'fim 

i:. mmJ^ISL<0yiimbmsSmir-x!f[-^b(m<7) 
[00071 ^HHHT'tt. mlB^N-V-^^^Ji. fff^ 

mmtLx. msMi^SLffyAi^f^^nmtiyii'^b 
m^i^o, :i(7)m. msm^wibms^m^-xb 

ioTiaiKL, md^^^s.bmmmy~xb<nm(7) 
msti:h(o%^im±tt. Li)^h.tm^wM^mz 
40 X'yxmsi^^'7-m^bmi'>-~xnmb<7)mmm^ 

[ 0 0 0 8 ] ^w^msm2\,z%^)^^-^i^ 

:^.-Mzi5\,^X. miE3df#S{4. miJm'r-xiiX 

3¥tta5«3!i^fiMt S ^ i: t J; -:>T . m.W\'r~x 
50 [ 0 0 0 9 ] ^ /i, *^BB<0^]1 3 tC^S ^'^V-* 




(3 

3 

[0 0 10] §4>{c, *l|BH<r)it*fl4{C«^AV-t 

[ 0 0 1 1 ] i:r>^ zmm(r>m^5\z^hf'^~^'j 

mzyu-'r^yi^^^iimmzti^^Xh. ma>^° 

[00121 i^, *l6BB<^^^6t:^5v^■v-^:>'' 

9mzmtii-tmmi3itx'WE^mx'hi>, ^lx.)v 
-r^i^s-tmiwm'itfizmh^ia. mmi s: . 
imy~x(r)mtphmmhztx\ mmtiffyms. 30 

[0013] mx.x. ^wR(mim7 {c^-s-^nv-^ 
hti^xo^zum^titnt^im^t-^^. :i<r>mmz 

J: 0 . ^^mMim:--fimzWr-LX^o. 
[0014] 40 

m^i,zm^\,^xmmh. zn-c. ^mtm-^^ 
mL<i±mmtmiz-:>\^xiim-^^x'^L. mi 

[0015] muzii. ^^mcmi&mmiz^t^i'? 

{±^y^fl5^:frLTr;^5«^lc4^ciI^$<^Tv^-s. r 
;i.s^flt4{4. mieai^t^mmmieiz. fia^ 



^200 1-168563 
4 

[ 0 0 1 6 liffiigSlS16J4. AlN-b75>yi? (g-fkT 

2^^2K*<-f-/ii6ot<7)T'ftO. iffiiM^iec^rtast 
xx/mtmi. wm-mmsibiimiz. 

[ 0 0 1 7 ] ffi^^l6<4. *«cl8i:Ml9i: 

)5xxmi9ii. ^^-ntiymmm&x'hh. tti. mt 
a«i6i4. mi^-x2o<7)mizicttm^imm 

18 a, 19ai:<0StffiKt/i. Oyy^^ciDSIttyy^^ 

So 

[0018] *m8c7)7Kj»18aii J;t/Ml9i7)7KSSl9a{C 
3^>(C. 01<O«fir#j^|&l^i:gl^S*!K18c. 19 

cm^^tixm. i^s^iSLiemmz^mzm^^ 

*m8<D*m8atiJ:t^l9<0*f&19at{4. 

-<yb22, *m8lD<J:l'^19iO^)&»<J>Ki6iai 

[0019] &±m^X 0 . 3¥ttU y^^21{4. ffiJia 
«16^^gtt^r-x20rt{;7a--r -f 
nttXffiimt. »ig^l6i7)*SS16ai:igtt^-X 

^ttyy^*'21*. ?KSl6a, 18a. 19a 

<7)^nmt>zm^^iiti\mieh , i&h. ish^zmm^ 

tsZbT. mt'yV'/TKDmb. #*ffil6a, 18a, 

[0020] tit. ^N'y-^ v-'jL-MSti. >'^y-*^ 

a«16fc|g{t^*l^«ffil>-K17fc . «ffi'J-K17t)kt 
L*S#l^r-;?.20S:S3iL-C«ftlrrs#S^24 , 25i:^ 
fili-S. AJ^8i^24, 2514. s3g*»H^'fil«;$il.T 

^^I'Ai^wimm.^^Lxm^-H^ 

r^izm&^ilX\^t, ttz. ^«^25<4gl9^affl 

ix^mmij\ti^tmu^. mmo-mtcrmAm 

25a*Vk-7TKtJ^j£$fLTV^S , 
[0021]$ ^>{I. 24. 25iO. 18»I^-X20 

mmzmtii'r?>msi2Ah, 25b s-. 055<^rfc<*«j 

b, 25b^. ^at'N'X>'N'-26, 27i:itic^ iat28. 29T 



[00221 $ A>tC, Wiir-XMZii. ^WMJ-2A, 
25<7)«ftia5^24a, 25a^mey-K17^t«'tftttl. 

[ 0 0 2 3 1 .'■«'7— ^ i/'jL-;H5wai^)iBSr 
iiHStl.. *-f. ^gtt^->^20<?)**i8Cc. 'JB^yh 

22t^SJS?24t S-Ktf?atr. S-t. *Slfty-X20cDM 
<. i^v^T. <^^-X2(k7)TOcy\-v-S^2^rfc'*^' 
*l818a(7)|H|g|518bt, i^i^WttU ^i5^21^^i>^)Ji^■C 

jes^ieco^sieatmL^iHiasieb (Hi 

<0*ffl!l<0|Hia516b ) Sr. A»3&»«.3¥ttUy^^21lC-&i5ii:T 

[00241 a^fcS«16<7)?K8S16afe:mLt t> 
a -1j(mSl'16h ( a 1 <^£ffl!<7)lHg|516 b ) tcWtt 'J >- 

5itt'j>'^^2it. mi9(7)7mi9ai>zm&Ltzmm9 

^§ix. *{S16ai:18a. *m6a tl9a(^ia(7)^« 

[00251 i^V^T. ^«Si8^^24. 25er>mi2Ah . 25b 
i1-gS^N'X>'N'-26. Zltmz. fct28 , 29-C*m8. 
Sl9^fcil^&, KUi<oxgc7)ran. =&a5i?pi5j;t/«- 

(C^-StlS. mmz. *m8c7)J1^*»^>2o<^E3 

mzm-t^m^2A. 25iOia!tgK^)-24a, 25a(^SIil! 

[00261 ±sim^?:^j:-r^^(rmmcomm^i^% 
t^iihmmmi. ar<m*)X'hi>. 
[00271 t-f. y^m^ffimmrcii. 
-x2oimmttz^tx\ mm.'(tiixx/&:3xy-^^m 

mie^^^~x20(r)}mizyu-T^yy^Lt:Z 

m^'^izx*)^-rhmi:h. mv. r}umi^4kmi 
ma6k(m.mm<7)m^^izx^±-fh»M:hii. ha. 

iijm^^^s^hizi-oxmULm i^<DX'hh, 



(4) !^200 1-1 68563 

6 

[00281 Lfzt^-yX. :mML<mmtZi:tlli. 

-m'i-^x'm.-^hmt. \iLfi.m5. 7;i-s#*4, 
mMT)v s miii.^wmmf>^it u-c^ssie a m 

10 Z.t1fiX^^. 

[ 0 0 2 9 1 ifc. ^g>*K16c^*SS16a . *ftl8fc 
J;l^l9<^7mi8a, 19afc<?)^C. 0^}yym<^'&. 

u y^zi^msL. m±<omiz^^ o yy2\ ^smth 
ztx\ i^mmeimdir-xTOizM l y n-x -f y 

/i^L-:>o. *m6afcl8a. *j816ai:19aC0fac0 
?gfflt7koaili:^5ift-rS. -?-tT. :^«3S^24. 25 

U^<^. AimHzX^W^<7m±t:Wx.. ip^. *2r 
iHIKfl^S-lt-C. A-'7-*i^2-C^-rSf'5:5»W 

[ 0 0 3 0 1 i^:. WttU y^'aui. tsift^— x20t:*t 

ta^«16?r7a-x>f yy^-t^tiibco^m^^ 
5, ^tJ. ^fiUyi5^21fc{iSiJffl{c. ^^^^-X20i:» 

sa«i6i: <^0twtt^m:'i8«§ti.s-9-x'<y 5/ H y 

16 a fc 18a. 7K?S16a fcWaCD^cT). *<7)Sgffltt^ilfi^ 
30 ttm^co^^ii^ ZbtKi:^ <^X\ Hmt^-x^iz 

[00311 $^>t. ^■«'7-Si^2 i:tSlft:5— X20}1^ 
fc<7)St7)«5£^)i¥StLT. «ffiU-H17i:^aigi^ 
24 , 25bm\\ ^JRSS^24 , 25<7). mg';-F17fc<0g 
Ma^^24a, 25a$-;k-7^{rjg«LTV^S. -^LT. 
ffi5!l!a{i)-24a. 25aS:^^^-;^20c^)?l^fc:Sai-r5P 
m.i3Lt31i:tm&tsZbX\ ^tet31(:J;0. ffE:^ 
'730S:^LTia!l!a{^24a, 25a^fllEL. Wm^2A 
a, 25aiO;W-r^P5«M3-fr-&. i^T^-fi-S^tt 
40 iJ^mmtX. «ffi'J-F17tjlttSffiM^^24a. 25 
ac7)'iJS=^««!ffS-5l«-rS. LJtA'oT, ilBiOri: 

<i«ig»tRi6*^istt^^-^2ortt=:7a-7^'f yy^^ 
timmzm^xh. ^N-'7-^^2t<swy-x20Ji^ 

[00321 LA»i, mmmm<D^^. j^v-^i^ 

:L~M5(r>miiXU<7)mmX'nd ^ i:*5ifrtg;5:<r) 
^gtt^-X20<7)rta5fc«aiaigl6^Jf 
*m8tM19i&^i>1i:Sl$jfiT\ #ig3gi^24, 25fc 
50 WJ-Vnb t^^'fmm^itJ:: o ^aw<7)fi^ 



(5) 



20 



[0 0 3 3] v*-?"?— ^rvjt.— ;H5&1f^Ss 

22. 23. @^fet32, ^a3S^24 , 250ffig|524b, 25 

ttir-X20S-*«cl8i:Ml9i: t^^H t^c^Sr^l^^tf 
[00341 

(,zXi>m^iJ<nWmim*)':>-:>> <im)mimib^^t 
[00351 tti. J^^m<r>m^2iZ^?,^^'7-=f:-J 

100 3 6] itz. *%BHiOS^3tc^S>'N°V-t5/' 

c7)^i:*cr)afflt$-ii«L. 7mtnzxi,mmm<^^ 

[00371 *^, *l|B|!<^a^4 X 

mm<nsmiti,zximiLVdi7)^±b^im-t^i::.t 

[ 0 0 3 8 1 ? ^>t. *l|BHc?)^fl5 Cl^S^-^V-^ 

i^a.~Mzxm. msimmnfimmm^-:^i^iz 

7n-7" ^ yV^^timmztH'Th . 40 



30 



#1^2 00 1-1 68563 
8 

[0 0 3 9] ttl. *5SHfloa^JB6 iC^I-M-V-^ry 

I. 

[00401 MIX. ^mf^rnmiizm^^v-^ 

[Wc7)lS^:3:iiBBl 

[an i^mifTym^i^w^iz^^j'iv-'t'jA-ji'eD 

[021 Hitc^^-t^^'V-^^-'A— ;K7)^lia«<7)#* 

[03 1 ^^3|W''^"V-^ j^'jL— /K^SPirffi0'CJ5S- 

[15r^<^iiHH] 

2 ^nV-*^ 

4 TlV'^mW 

5 (±^^'« 

14 v-fA'iKyT^fy^' 

16 iismm 

16a 7m 

16b m 

17 ag'j-K 

18 

18a 7m 
DflSS 



18b 
19 
19 a 
19b 



vm 

20 

21 sfttuy^' 

24 

24 a mii.m 

25 ^RS^^ 

25 a m.m 

30 ffEE3-7 

31 Pfifct 



